Suboptimal nutrition in utero causes DNA damage and accelerated aging of the female reproductive tract.
Early life exposure to adverse environments can lead to a variety of metabolic and cardiovascular diseases in offspring. We hypothesize that female reproductive function may also be affected, with subsequent implications for fertility. We used an established maternal low-protein model where animals are born small but undergo rapid postnatal catch-up growth by suckling a control-fed dam (recuperated offspring). Markers of oxidative stress and cellular aging in reproductive tract tissues were assessed at 3 and 6 mo of age. Recuperated offspring had lower birth weight than controls (P<0.01) but caught up during lactation. 4-Hydroxynonenal (4HNE; an indicator of oxidative stress) was increased in recuperated animals compared with controls in both ovaries and oviducts at 6 mo. At 3 and 6 mo, ovaries and oviducts of recuperated offspring had increased mitochondrial (mt)DNA copy number (P<0.01). By contrast, germ-line cells showed no difference in mtDNA copy number, suggesting they were protected from suboptimal maternal nutrition. Oviduct and somatic ovarian telomere length declined more rapidly with age in recuperated animals. This accelerated cellular aging was associated with a declined ovarian reserve in developmentally programmed animals. These findings have significant clinical implications in light of worldwide trends to delayed childbearing.